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TABLE 2.-Free-air resultant winds (meters per second) based o n  pilot balloon obseti'alions made near 7 a .  m. ( E .  S. T.) during Aicgusl, 19g9 

Broken OlilS. Arrow, /I Bruy?fton, ~1 C.heyeune, \%'YO. 1~ Due s. West, c. 1 1  Ellendale, N. Uak. 
F1a. 11 Flx. 

(233 meters) (137. met,ers) (1,ESR iueters) I j  I217 meters) 1 ,  (444 meters) 1 1  (141 rwters) 
Altitude 
m. 5 .  1. 

Meters 
Surface.. - - - - - 
.?€IC. . -. . -. - - - - 
1,000 .......... 
1,500 .......... 
2,oOo .......... 
2,500 .......... 
3, ooo... ....... 
5,000 .......... 
5,000 .......... 
_____ 

Seattle.Wash. 
(tii meters) 

Washington, 

(34 meters) 
r). c. 

salt. Lnke 
City, Utah 

(1,2.5(1 meters) 
Teun. 

(145 imtersj 

Direr- 
tion ity 

I ~- 

S 25 E 1 .2  
S 30 E 0 .9  

? E4 E 0.9 
S 3 TV 2.4  
R li; w 6 . 3  
R "0 \V 5 . 3  s 35 15' 10. 9 

is \v 0.4 I 

.............. 

___  
N 26 W 0.7 
N 23 W 2.8 
N 35 w 2 8  
N 60 w 4.5 
N 61 w 5.4 
N 53 w 5.8 
N 49 IV 5.4 
N 9 I\' 8.5 
............... 

nf?l€T8 
Surface-. . -. - - 
500 ........... 
1,ooo .......... 
1,500 .......... 
2.000 .......... 
2,500 .......... 
3,000 ........... 
4 , m  ........... 
5,000 ........... 

0. 7 
1. 0 

N 4.5 E 0. 3 
s 7 3  1%- 1 . 9  
N 74 I V  4 . 3  

R 62 E 1.6 
S ?X E 1.5 
H R1 E 0 . 4  
N 67 \V 0. F 
N s3 1%' 3. 1 
hT 56 \V 4.2  
S i s  1%' 4.3 
............... 
............... 
.~ 

N 11 \V 0.5 S 59 E 
N 46 1%' 3.5 S 13 E 

S 68 E 1.0 I S S7 IV 
S 62 E 1.4 I N 74 \\- 

N 61 E I1.Y N 6 2 \ V  
N 55 E 2. 1 N f.8 \tr 
N CO E 1 3 . 2  ~ N 591%' 

N 4s w n.1; s 37 w 

s so E ~ t i  i N 70 w 

1. Y 
4. 4 
6. 1 
i. 0 
7. 2 
7. 0 
1;. 3 

N 34 \Y 3.9 1 
N Y W 3.6 I 
N 3 .5  I 
N Z W  2 9 1  
N 46 W 3.1 

- 

TABLE 3.--0bsm,alion.s by tnYzi1.s 0.f k i tm,  cap!iue u i z d  lirni:e,l-height sounding balloorrs, anrl airpla.,les d l t T i 7 2 g  August ,  1989 
- ~ _ _ _ _ _ _ _ ~  

Broten 

. -. 

hiexu altitudes (meters), ni. E.. 1..  reached during month ............................................... 
Maximum altitude (meters), m. s. I . ,  reached ;rnd dste. ............................................... 
Number of ilights made.- .............................................................................. 
Numher of days on which flights were made.. ......................................................... 

114th. 2 4th. 3 31st.. '2 lSt .  8 15th. 8 6th. 
In addition to the sbove t.here are approsimntely 100 pilot-ly,illoon oliservations ni:iile d : d y  :it 45 Weather Burem :.totinus in the Vnited St.ntes. 

ss/. 5 b  6 (73)  WEATHER IN THE UNITED STATES 
THE WEATHER ELEMENTS 

BI P. C. DAY 

GENER.4L SUMMART 

August, 1929, was notable mainly for the wide eateiit 
and persistence of the drought conditions that prevailed 
in practically all parts of the country, save in a few States 
embracing the territory from the southern Rocky hloun- 
tains westward to the Pacific coast. 

In  many sections where drought existed during August 
there hac1 been little precipitation during the latter part 
of the previous July, and the absence of any esterisive 
precipitation during August resulted in drought conditions 
of unusual severity, causing marked deterioration in crop 
growth over considerable areas. 

Other weather conditions were not abnormal to any 
important extent, and the month, as a whole, mas coni- 
pnratively. cool in many sections and ffivorable for out- 
door activities in practically all parts of the country. 

PRESSURE AND WINDS 

The pressure distribution during the month wns un- 
favorable for the development of active cyclones, a d ,  as 
in July, these storms were infrequent and maintained 
their identity as such for only short periods. 

slight barometric depression 
passing into the lower St. Lawrence Valley attended by 

The month opened with 

light precipitation in the C'anitdian hlaritime Provinces 
and the northern portions of New York and New Eng- 
lnnd, and showers, some comparntively heavy, had fallen 
during the previous 2.2 hours locally ii: the Gulf States 
a n ~ l  the southern clrainage area of the Ohio. The follow- 
ing day falling pressure overspread the central Great 
Plniiis and local showers occurred over portions of the 
Dnkotas and mutheastwird to southern Lake Michigan, 
nnd widely scat tcx-l light rains continued in the Gulf 
States ~ n d  occurred n t  points along the Atlnntic coast. 
The tiepression over the central Plains moved eastward 
t o  the lower Like region by the morning of the 3d, 
at tended by genere1 rains from the upper Mississippi 
Valle~7 enstwai d to a n d  including inuch of the Ohio 
Valley. Thi.; storm moved to northward of the lower 
St. Lawrence Valley by the morning of the 4th, and rain 
occurred from the lower Lakes and Ohio Valley north- 
eastward to the Atlantic coast and the adjoining Canndian 
Provinces . 

Another low-pressure area (cyclonic storm) had formed 
over the lower Missouri Valley by the morning of the 5th, 
attended by 4iower.s a t  points near the center, and had 
moved southensterly by the niorning of the Gth, but pre- 
cipitation was still limited to snir.11 areas near nncl to 
northwnrcl of the center, the largest recorded fall (nearly 
3 inches) occurring nt S t .  Louis. This storm appears to 
hare  lost energj7 quickly and by the morning of the 7th 
had largely dissipated. 
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No important depression of the barometer occurred 

thereafter until about the 12th, though local showers 
were recorded each day somewhere w i t h  the area from 
the Rocky Mountains eastward, but the amounts were 
mainly small and contributed but little useful moisture 
save near the east Gulf and At,lantic coast districts 
about the 12th. 

By the morning of the 13th a disturbance (c.yc.lonic 
storm) was c,ent'ral over Lake Superior and sc.attered 
showers had occurred from the valley of the Red River of 
the North eastward to Michiga.n, though they, too, were 
mostly light; but farther south local showers, some heavy, 
had also occurred from Arkansas eastward to the coast. 
During the following two dags the cyclonic condibions 
over La.ke Superior moved northeastward and finally 
entered the lower St,. Lawrenc.e Valley, givin soiiie good 

conditions esisting in the Gulf Stsates moved enstward 
and by the morning of the 15th had generally disappeared, 
at which time clear we,ather exist,ed in nearly all parts of 
the country. 

No prec,ipitation of c.onse,que,nc.e was re,c.orded the,re,- 
after until the morning of the 19th, when local storms 
were reported quite generally along the Atlantic coast 
from Key West to Bost,on. On the following two dags 
precipitabion continued over the southern portion of this 
district and again on the 3 2 4  extending at  this time west- 
ward to the Tesas coast. Local showers bec,anie more 
prevalent on the 23d, occurring over a rather narrow 
strip from Arizona nort'heastward to  the vicinity of 
southern Lake Michigan and thence southeasterly to 
near the middle Atlmtic coast, and showers continued in 
the Gulf coast disbricts. The amounts of pre,cipitat,ion 
over these areas were usually small, however, and afforded 
only slight relief in iniport,ant drought areas. 

Some showers occurred over a considerable area from 
the Ohio Valley northeastward to the middle Atlantic 
coast and New England on the 24th and from eastern 
Tesae to the Carolina coast on the 35th, and locnlly in 
parts of Florida on the 3Gth, 27th, and 28th and a t  a few 
other points, particularly in the Southwest, but otherwise 
there was little precipitation until the end of the nionth, 
at which time the severe drought still esisting over the 
major portions of the country was practically unrelieved. 

Anbicyclones dominated much of the country during 
the month, favoring dry and cool weather for the period 
of the year, but they were not sufEciently strong to cause 
important frosts. 

The average pre.ssure for the month, reduced to sea 
level, was comparatively high and above normal in all 
portions of the United Stat,es and Canada, save over a 
narrow strip along'the coast from Florida northeastward 
to the eastern Canadian Provinces and over a small area 
in the northern plateau region. The changes from similar 
values of July were mostly small, the August pressures 
being generally less than those for July from Tesas and 
Oklahoma northeastward to the St. Lawrence Valley and 
over the immediate Pacific c.oast and the far Northwest. 
Over most interior districts the pressures for August 
were higher than those for July. 

Local st.ornis were infrequent, but were severe in a few 
localities, material da.niage from hail to the tobacco crop 
occurring in the vicinity of Hartford, Conn., on the 1st 
and in portions of Wisconsin on the 13th. Tornadoes 
occurred a t  a few points, but they were not severe and 
no deaths resulted therefrom, though five persons lost 
their lives in other wind storms. The details of damaging 
storms appear a t  the end of this section. 

rains 1oc.ally in the Northeast sec.tions, whi f e the rainy 

7 3 0 9 7 - 2 b - 3  

TEMPERATURE 

In many central and eastern districts August was a 
distinctly pleasant month as concerned the temperature 
and even in the Middle West frequent changes from cool 
to warm, or vice versa, made the weather comfortable 
on the whole. In  t,he far Northwest, however, the 
weathe.r was warm almost throughout; a t  some points 
the daily averages were normal or above nearly every 
day; and in several States the monthly means for the 
entire State were the highest of record. 

The changes in temperature from day to day were 
mainly small, but sufficient usually to give welcome 
physical variation. In  only one period, 24th-25th, was 
the daily change in excess of 20'; this occurred in the 
valley of the .Red River of the North, when unusually 
cool weather for the season overspread most sections of 
the Northwest and frosts were recorded a t  a number of 
points, but no rnaterial damage to crops was sustained. 

The average ternperitture for the month was below the 
normal over nearly a.11 districts from the Mississippi 
River eastward save in portions of the Middle Gulf 
States, the deficiency ranging up to as mush as 4" in the 
Ohio Va.lley and Nort,heastern States. 

West of the Mississippi Valley the temperatures were 
everywhere above the normal and decidedly so in the 
Plateau and northern Rocky Mountain States, where 
they ranged generally from 4" to 7" above. 

The highest t>eniperatures in most eastern and central 
districts occurred early in the month or during the last 
cbxade, while in the far West they occurred mostly in the 
sec,ond and last decades. The highest mark, 122", w&s 
recorded in southern California on the 12tjh, but tempera- 
tures ranging from 105' to 115" occurred somewhere in 
practically all the States west of the Mississippi River. 
East of that river the highest temperatures usually did not 
rise to loo', save in the Southern States. 

The lowest temperatures were recorded mainly during 
the last two decades and most frequently near the middle 
of the month. Minimum temperatures below freezing 
were recorded at  points along the entire northern border, 
the lowest reported anywhere being 22' at  a point in the 
high portion of Oregon. 

PRECIPITATION 

Not in many years has the prec.ipitation for August 
been so widely deficient as during August, 1929. Prob- 
ably 90 per cent of the entire area had less than normal 
amounts, and this condition was greatly intensified by 
marked deficiencies in precipitation over many of the 
same sections during the latter part of the preceding 
July. 

In  a few localities the total precipitation was less 
than rec.eived in any August over more than 50 years, 
while a t  other points it was near to if not quite the least. 
Slight excesses in precipitation was experienced in portions 
of the Southwest, and siiiall positive departures from the 
normal were recorded over a few scattered areas in other 
parts of the country, some heavy falls occurring over a 
considerable portion of central Iowa, particularly, on the 
1st and 2d, the he.aviest occurring in Tarna County, where 
a fall of 8.27 inches occurred within a period of about two 
hours. This was probably the heaviest rain ever 
esperieuced in the State during so short a period of time, 
causing streams in the immediate vic.inity to rise to or 
above the highest stages ever known and resulting in 
much damage to  roads, bridges, and otherwise. 
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Character of storm Remarks 
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Authority 

RELATIVE HUMIDITY In portions of the upper Missouri Valley and ad'acent 
areas in the Plateau region and also in the Great blaina 
and portions of the central valleys the monthl averages 
ranged from 5 to 20 per cent less than n o m J  

The conditions eAsting .Over the countq~ as a 
whole, are voiced by the humidity percentages, which 
except in a few localities, were distinctly below normal 
and in some instances the lowest ever recorded in August. 

55/.3-/5 ( 6 8 )  i 73) SEVERE LOCAL STORMS, AUGUST, 1929 

[The table herewith contains such data as have been received concerning severe local storms that occurred during the month. A more complete statement will appear in the Annnd 
Report of the Chief of Bureau] 

Heavy hail ..---... 

Wind and hail.--. 

Place 1 Date 

Heavy loss to tobacco crop and much damage to 

Trees uDrooted: RIM in windows broken: fruit 

OfBcial, U. 6.  WeathQr Bu- 
grrenhouses; communication lines out of order. reau. Hartford Courant 

Official, U. 8. Weather Bu. 
(Corm.). I Hartford, Corn., and vi- 

cinity. 

Wind .__.__.___.__ 

Tornado.. . . . .. - -. 
Wind ____.._...__. 

Plainfleld and Hammon- 
ton, N. J. 

Tame, Webster, Qrundy, 
and Marshall Counties, 
Iowa. 

Kossuth County, Iowa ...-. 
Iowa (18 counties) ..-- .- - _.- 

trees iinjured. 
Character of damage not reported .______._______ 

Extensive damage to crops and property. Path 

Much damage to crops, chiefly corn __.__.______ 
I2 miles. 

Marshall County, Kans .... 
Hay to Reparia, Rash. -. - - 
Durango, Cola.-. . . _ _ _  - -. --  

do __... -. _ _ _  -. . 
.__._do ..._...__.._. 

Heavy hail and 

Hail _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
..__.do .___________. 
Smdl tornado ..... 
Wind, electrical, 

3 thunderstorms ... 
Thunder s to rms  

wind. 

and hnil. 

and wind. 

Yuma. Ark .  (10 miles 

Burton, 8. C _ _ _ _  _.-- ~ ..-.-- 
Las Cruces, N. Mex. (near). 
Hannibal, Mo-- ...__.___.- 
Oshkosh, Wis. (near) _.._.__ 
Cheyenne, Wyo. (south of) - 
Harrison County Iowa-. .. 
Mills, Cherokee, knd Lyon 

Counties, Iowa. 
Van Buren, Tama, Jeffer- 

son, and Keokuk Coun- 
ties. Inwa. 

south of). 

Considerable crop damage.. .-. . _ _  .._._ .-- -..-. ._ 

Severe damage to corn, tobacco. greenhouses, 

Chief damage to crops; many windows hroken.. 

Crops injured 40 to 50 per cent; greenhouses and 

Crops, chiefly tobacco, damaged. -. ___..__.. __.. 
Nodetailsof damapemwxt.ed. Path 1 milelong. 
Barnsand buildings dnrnaged by wind and light- 

Much damage to property in Oley Valley; several 

Loss chiefly to crops; other minor damage.-.-..- 

ahd buildings over path 45 miles long. 

auto tops damaged. Path 20 mdes. 

ning; much crop injury. 

buildings demolished; 2 per,wns injured. 

cantral). 
Macou in, Montgomey, 

and ehristian Counties, I 
111. 

Btoughton, Wis. (near) _ _ _ _ _  
Newton Ill. (near) __.______ 
Sumner ' Altamont, Sparta, 

and L'iterberry, Ill. 
Boyertown, Pa __________-_. 13-14 

1 

1 

1 

2 

2 

2 
2 
3 

3 

4 
6 
6 
9 

10 

10 
11 

12 

13 

13 

13 

13 
13 
13 

Philadelphia, Pa., and vi- 
clnity. 

14 

Ferndale, Md  _ _ _ _ _ _ _ _ _ _ _ _ _ _  14 
Freeport Milk Pa. (near).. 14 
Franklin. Man'or and Fay- 14 

ette Counties, Ohio. 
Stevensvfle, Md _ _ _ _ _ _ _ _ _ _ _  
Fort Lupton, Colo. (near) ~ 

Quakertown, Pa. (near) .... 
Hadelson, N. C _____.___-_ 
Crandon, 6. Dak _____.___-_ 

Oconomowoc, Wis. (near)-. 
Providence, B. I _ _ _ _ _ _ _ _ _ - _  
Homestead, Pa _ _ _ _ _ _ _ _ _ _ - _  
Ottawa, Ill _______________._ 
Baline County, Ill. (north- 

Portage, Ohio _ _ _ _ _ _ _ _ _ _ _ - - _  em). 

14 
18 

18-19 

I9 
21 

22 
23 

23 

23 _ _ _ _ _ _ _  
23-24 

cal. 

C d .  

Elrtrical.- _ _ _ _ _ _ _  
Hail and eleetri- 

Hail. - - ________._ - 
_ _ _ _ _ d o  _ _ _ _ _  ~ _ _ _ _ _ _  
Wind and hail. ~. - 
Electrical-. _ _ _ _ _ _ _  
Thunderstorm. _ _ _  
Electrical.- _ _ _ _ _ _ _  

____.do.- - _ _ _ _  _..__ 
_____do _ _ _ _ _ _ _ _ _ _ _ _ _  
_____do  _ _ _ _ _ _ _ _ _ _ _ _ _  
Wind and hail---- 
Hail.--.. ~ ....__... 

1 2 7  Buena Vista, Colo __.______ 

2 houses and a barn destroyed _______________.___ 
Severe storm acmmpanied by lightning. No 

Crops badly injured; trees uprooted; windows 

Corn, cotton. and tobncco ruined .______...______ 
A few small buildings wrecked; some damage to 

Considerable damage by lightning. _ _ _ _  ____.____ 
Electric service disrupted; 500 telephones out 

Power plant damaged; severd buildings struck 

Several buildings burned ._______________________ 
Several buildings damaged _________-__________-. 

3 barns and 1 building destroyed; several houses 

Buildings destroyed or dnmaged; cattle killed.-- 
Considerable croD damam.--. _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  

details of da,mage. 

hroken. 

crops. 

of order; 4 buildings struck by lightning. 

by lightning. 

struck by lightning. 
Groton 8. Dag. (near) _ _ - _ _  
Rock $ill 8. C _ _ _ _ _ _ _ _ _ _ _ _  
Atehison bounty Kans---- 
Clarke County Iowa _._____ 
Vineland, h'. (near) _ _ _ _ _  
Harrisburg, Pa ______.______ 

Woodruff, 8. C .___________ 28 I 

24 
24 
25 
25 
25 
27 

Width Lms VaIueol 1 yards1 l% 1 destroyed 
Time of path, Property 

Smalito-&ado.-~I - 
Hail and wind ._._ 
Heavy hail.--..-.. 
Electrical. - _ _  - _ _  -. 

4 :Np .m ___________. ..__.. 2,000 
6:3Op.m-./ m i  ..-.. 1 
P . m  __________..___. ..__..__ ~ __.___ _ _  

FreGht house ana Blliugstation damaged ~ - - _ _  - - 
Much corn blown down __._____..__________--.-- 
Extensive injury to corn crop over a 3-mile path- 
Farm property destroyed- - _ _  - - - - _ _ _  _ _ _  - - _ _  - - _ _ _  

8:45 p. 
m. to 
mid- 

Rain and hail----. 

Hail _ _ _ _  ~ _._____.__ 
Electrical - - _ _  - ~. _ _  
Wind-.. ___.__ _ _ _ _  
Hail ____________.__ 

Entire crop of main hay, lettuce, and peas was 
Crops injured.. _.__ _____.__ ._.__._._ _ _ _ _ _ _ _ _  ___. 
Several buildings damaged: livestock killed. - __. 
Corn and cotton blown down. 2 farm homes un- 

roofed; several barns and ouibuildiugs wrecked. 
Heavy damage to crops and property over path 

8 miles long. 

completely destrohd. 
J3ampshire County W. Va. 
Harrisburg Ill. (ne&---. 
Groveton, $ex. (near) _..___ 

27 
27 
28 

Violent wind ... . ~ - 
Hail __._. .- -. . . . .-- 
Hail and wind ...- 
Wind .____..._..__ I 
Thunderstorm. _ _ _  
2 hail storms ...... 
Electrical -. . . . . . . - 
Hail --....-...... ~. 
Tornado.. . ._.._ _. 

.___.do .... .....___. 
Hail and wind.. . . 

Trees and small buildings blown down _.___.__. 
Standing grain damaged ____.___.___.___.__. .___ 
Considerable damage to property in mining 

3 small huildings demolished, many others dam- 

A barn' and contents destroyed by lightning..--- 
Heavy damage to alfalfa and fruit. .____.___.._. 
Church damaged by lightning.- ___.-__.____.___ 
Damage chiefly to fruit __.._____________.________ 
No details. Storm .passed some distance from 

No damage. cloud did not touch ground .__..___. 
Crops badly injured .__..___.___..__..__ .___.____ 

district. 

aged' several persons inJured. 

station. probably in near-by Colorado. 

Wind. _ _ _  _.._ _.__. Building unroofed and otherwise damaged.- - _ _ _  
Electrical-. _ _ _  _ _  3 barns and contents destroyed .__.__ _ _ _ _ _ _ _  __.__ 
Wind and electri- Considerable damage to property. - _ _ _ _ _ _ _  _ _  __._ 

reau. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

D 0. 

Do. 
Do. 
D 0. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

1 Mi. signifles miles instead of yards. 


